maximize energy intake per unit of foraging time under various constraints (Stephens and Krebs 1986) . 48 Expansions on foraging theory include models of density-dependent habitat selection (Rosenzweig 49 1981, 1991) such as the ideal-free distribution (Fretwell and Lucas 1969) , which continues to base 50 much research in modelling animal distributions and population dynamics. Another well-known 51 extension is the central-place foraging model of Orians and Pearson (1979) . The latter is a corollary of 52 the marginal value theorem of Charnov (1976) and describes foraging behavior of an animal that must 53 periodically return to some location between foraging bouts. Central-place foraging relaxes one of the 54 main assumptions of ideal-free distribution: the unhindered movements of individuals among habitat 55 patches. However, despite the importance of competition on foraging behavior (Rita et al. 1996) , 56 density of conspecifics is rarely considered explicitly in models of central-place foraging and only 57 implicitly by considering rate of resource depletion. passerines [Andersson 1981, Bryant and Turner 1982] , hummingbirds [Tamm 1989 ], seabirds [Patrick 62 et al. 2014, Wakefield et al. 2014] , rodents [Jenkins 1980, McAleer and Giraldeau 2006] , humans 63 [Houston 2011]) . A key prediction is a declining probability of using areas farther from the focal point 64 (Schoener 1979) . Predictions often imply a loading effect or size of food item-distance relationship. 65 Foragers are expected to become more selective for a smaller range of prey size farther from the central 66 place as pursuit and/or provisioning times increase with prey size, and because a specific range of prey 67 sizes may be more profitable at a distance (Schoener 1979, Jenkins 1980, McAleer and Giraldeau 68 2006). In the case of grazing herbivores, however, which obtain food directly on selected patches (and 69 eat while travelling), foraging is exempted of loading effects.
Non-loading effects in models of central-place foraging may involve cases where the central 71 place is or contains an essential resource for survival, such as feeding stations for large herbivores (van 72 Beest et al. 2010), breathing holes for marine mammals under ice (Kramer 1988 ) and water holes for 73 terrestrial vertebrates in arid environments (e.g., hippopotamus, Hippopotamus amphibious [Lewison 74 and Carter 2004]). Many species must drink water as part of their daily activities and this is known to 75 influence foraging decisions (Redfern et al. 2003) , leading to space-use patterns that resemble those of 76 central-place foragers (Chapman 1988) . In cases like the above, the energetic cost of the outbound trip 77 for foraging and the return trip to the central place is roughly the same and the 'loading effect' of the 78 classical model is eliminated. The latter is, however, replaced by a food 'quality effect': the rate of 
103
A unique feature of Sable Island, which is a long (49 km) and narrow (1.25 km at its widest) 104 vegetated sand bar (Fig. 1) , is a longitudinal gradient in water availability (Contasti et al. 2013 (Rosenzweig 1981 (Rosenzweig , 1991 pond, or both), and the local density of horses associated with each random point. We defined this local 
Results

264
Focal horses (n = 23) drinking at ponds on Sable Island typically drank water in a single bout, with 265 bouts lasting on average 135 ± 23 s ( ̅ ± SE) and most horses of a group drinking at or near the same time (Fig. 2) . Focal horses (n = 32) drinking at excavated holes, however, typically queued to drink 267 ( Fig. 2) and often drank in multiple bouts (range 1-5). Mean (total) drinking time for a horse using an (Fig. 3a) , and declined in a linear fashion as distance from water increased (k = 1, F = 74.2, P < 282 0.001). Local density around water holes decreased non-linearly but steadily (Fig. 3b) as distance from 283 water increased (k = 2, F = 272.7, P < 0.001). Local density around ponds showed a strong non-linear 284 relation ( Fig. 3c) with distance from the source (k = 4, F = 635.4, P < 0.001). Here, density decreased 285 to just under 1000 m from ponds (2.4 to 1.5 horses/km 2 respectively), beyond which density increased, 286 peaking at approximately 2500 m from water with densities slightly higher (2.7 horses/km 2 ) than 287 observed at ponds. The model explained 65.4% of the observed variation in local density of horses.
288
Irrespective of the water source, horses were found in heathland in the immediate vicinity of 289 water more than expected from random and greater than that observed for the selection of grasslands 290 (Fig. 4, Table 1 ). This was despite relatively close proximity of grasslands to both holes and ponds.
Water holes (n = 45) were predominately excavated within or adjacent to grasslands (mean distance to 292 nearest grassland 11 ± 4 m [ ̅ ± SE], 95% CI 4-18 m), though ponds (n = 30) were located farther (69 293 ± 9 m, 95% CI 49-88 m) from grasslands than were excavated holes.
294
The RSF for horses with access to water holes only (Table 1 ; Fig. 4a) showed that in the while selection for grasslands increased (Fig. 4a) . Selection for non-vegetated sites decreased as 300 distance from water holes increased. The RSF showed good predictive performance (Spearman-rank 301 correlation across 10 cross-validation sets was rs = 0.765, P < 0.001).
302
The RSF for horses with access to both water holes and ponds showed that selection of all 
311
The RSF for horses only accessing permanent ponds revealed that selection for grassland and 312 heathland also changed with increasing distance from water, while selection for non-vegetated areas 313 was low and remained stable, irrespective of changes in distance from water (Table 1 ; Fig. 4c ; 314 Supplementary material Appendix 1, Fig. A1 ). Similar to patterns found around water holes, horses 315 selected for heathland in the direct vicinity of ponds whereas grasslands were used in proportion to availability. As distance from ponds increased the relative probability of using grasslands increased and 317 use of heathland became proportional to availability. The switch in selection from heathland to 318 grassland occurred at 1100 m from ponds, which is almost seven times farther than the observed 319 selection switch point for horses using only water holes and four times farther than the observed 320 selection switch point for horses using water holes and ponds. The pond-only RSF also had good 321 predictive performance (rs = 0.763, P < 0.001). may be constrained by use of a centrally-placed, non-food resource (water).
346
We hypothesized that constraints on resource selection by horses would be due to both density 347 (intraspecific competition) and distance to water. One case did not follow our predictions completely:
348 that of horses drinking at ponds (Figs. 3c and 4c ). Although we observed the predicted decline in 349 density to beyond the average distance from water for pond-drinking horses; at farther distances horse respectively). This likely influenced the elevation of slopes of the lines presented in Fig. 4 ; however, 369 we do not believe that the shift in selection as a function of distance to water (and hence density) was 370 spurious (our main conclusion). The mean distance of patches of heathland to water was 375 ± 663 m 371 ( ̅ ± SD) for horses drinking from ponds only, 396 ± 361 m from horses using both ponds and holes, 372 and 379 ± 215 m for horses drinking from holes only--values too similar for a functional response to 373 account for the striking shift in selectivity patterns with distance from water we observed (Fig. 4) of source (as in Fig. 3 ). Confidence intervals (95%) around regression lines were not drawn 
